









































する Laughing rat(笑うラット)(Knutson et al.,















































には RNAeasy lipid Tissue Mini Kit(Quiagen)
を使用した。
─D─N─A─マ─イ─ク─ロ─ア─レ─イ─解─析














的な GOとして割り当てた(Hori et al., 2009)。
─カ─リ─ク─レ─イ─ン─(K─lk)─遺─伝─子─の─定─量─P─C─R─解─析
High capacity cDNA reverse transcription
kit(Quiagen)を用いて全 RNA 分画から cDNA
を合成した。TaqMan Gene Expression Assay
(18個の Klk 分子種について、Applied Biosys-
tems)と Applied Biosystems 7300 Sequence













Cyanine-3 結合抗ヒツジ抗体と Alexa ﬂuor 488
結合抗マウス抗体のカクテルを作用させ、共焦
点レーザースキャン顕微鏡を用いて二重染色細














の遺伝子の特徴的な GO term は、食行動関連、
神経ペプチド伝達関連、ホルモン活性であった



















































ロール群では1641 .7±235 .4(p<0 .05)と、
Tickling 刺激は成熟細胞への成長も促進した


























ゼ活性を有する。Klk1 は Kininogen に働いて
Bradykinin を産生し、その Bradykinin は血管
を拡張し降圧作用を示す。他方、Klk2(Tonin)
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The expression change of genes by positive stimulation:
The effect of tickling on the psychoneuroendocrine system of the rat
Osamu Urayama
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Abstract
An event that leads to positive emotion is called eustress, good stress or positive stress. In order to see the
physiological meaning and mechanism of the positive stress, we picked up the 50 kHz ultrasonic
vocalizations of rats during tactile stimulation (tickling) and then studied the changes of phenotype and gene
expression in the brain and other tissues of the rat by DNA microarray technique. In the hypothalamus, the
expression of genes related to feeding regulation was altered. Food uptake increased more in the tickled
group than in the untickled control group, but the increase of body weight was not different between two
groups. In the submandibular gland, the expression of several genes of the kallikrein (a serine protease) was
quantitatively up-regulated after tickling stimulation in real-time PCR analysis using the total RNA fraction.
In the hippocampus, tickling stimulation enhanced neurogenesis, the proliferation and survival of newly
divided cells, in the dentate gyrus. These results suggest that tactile sensory processing in the central
nervous system is memorized in the hippocampus as an episode with positive emotion and affects the gene
expressions in the peripheral tissue probably via hormonal and/or autonomic neural activities. (Med Health
Sci Res TIU 4: 61–66 / Accepted 8 Jan 2013)
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